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UNITED STATÊ$ PATËNT  OF'FiCË 
INDI£: FIXT-UR:E:, 
Mfftïi=-L. Bëknïîfi Shker Igfs, fid 
1 E. Wihëï_Çëëlnd Oio; i  
 SSIFto  id Bëh&in ' 
Appltio. cember 8, 1948,. SeiiNo. 
The presen rövemens relatin., gêl lal?6ifie:6fl i hë: 6Tis Hë.'f616fA d- 
as indicated fo  a.n index fixture are mörë)  sc.i6fi: ff thë 
ticular]-y cöncerne with- an index- xrë fbb ifi ffeffoë ifitié: èN6iët : oI. 
maehine tools  and.-the ïïke herein, for eXai:è - vëi6fi hi bëifi':- 
it is neeessar.y fo predeterminedly reIaivel 0  5 ofië. ofë'"Y[6fi:- 
taaworkpiece..ad.a--oobtOpositi0n te föbeb of:é ihëfii6n 
for operation u,pon by the later One. iïïUsr I;sidfifiêgd 
tire exemple, is, he- mHtïng of. iformy. sp¢ ï 1- is " rë  eëih 'fë 6f'6' efi6'di2 
longiudinl-s!ots-in-conractile c611S andhe. deh' Of .ih 
like» wherein. aer the formation of One. so,:f 10 teëfëfi%eff ffd'it  tf 6 ë re 
for forming the. nex. stoç, ]oëï', lë 
I-ç is- a primary obect of çs vençio. tO. i . 2iS "  
provide an index fixture which is accurte]y L tfà]lb loffg ë. 
dexed-through reciprocÇtion o the mova-bie.ei= 15 Ï: 3 . nd 4 ië bië" Pii' dig" 
ment of a: fiuid,-power- device therein, f6Y 6eai: fie 
Another object is fo provide.au  iddex fikte ou  fid". liff pegshrë 
in whch the r0ry, member:theve0 f operatiY: Rferih'$ f16" 6" thë d¢i$s: ,fi" fi. 0ë' 
connected with a-. ratchet wheel' and- pawl mecha- eëbi  toi ï. ï ahff 
nism is immovably 10ed-. in- indeed posit[dn- 2o téëiU a h'5fi7 f fd , WitH: g"recS  affd : 
by mea- independent of: the,atche pawls a bSë,, prefël: tèë 
A.no£he object is. fo proyidç a fiuid pressée ifi6"Su6h: fëë, .sh' Cg 5ëifl$: 61oëd db: 
acçuated-index, fixture in which-te movble ele- a 66r 'p]çë 'fld iff hë: 6ëh. efid'. 0f reëfi 
mentof he fiuid-power.dece when acuÇëin 2 '.hfild"ih là 
one di.reetio  releses the  afoesaid, locing: 25 R0gatfilëin5ë 
mea audposçios one:pawÏfor, enge, dlë''iblhná.ihteëdîtg.tpCe6i: 
with-6he rachet hee Y white anoe»pwl: hqlh-.  6!j.ë" ëPé' a: b5rb 
the- wheel-, and/whih elemen whe n. acuad i  a spaër '8 ' dk6ëh 
an opposite direction- moves the heeL t a. ne cefi- 0ë  efi'd 
potiol» throug-h said o-pwl/and-at, a .pr 30' threaded on, o. the other, efid .hbe:.saï loc 
deermined retátive posiçion.of-ratcheç.wheel: nu: bêib fièid , aginsSr6ï., f0m aed- 
permits he 10cking  :means ço  enge he:.wheel;- p0bii6n_ ail .bb / mC/Ù¤J a se screw I.l-radi 
wheeb, fo- firmF lock the la-ter:  ih such..newl thb6ù:h  10 
indexe.poion., trie thbads.: Iï" on sai,spine. Obviously,. 
.Anoer-object--isto-povide-n  index  ure- welï on;,.the forhff o£ïsîd.housiug 
o-.  simplè economicaï f0rm pmitting= adjt 35= 
.... spindle 6.wh comDlemeny: 
men. o he indexing movemen as shown mk 
Anoher ob i o Drovde  noveY ïorm, o oï e- merensased 
loekng, plonger, adDea o wedge,, m, e 
nate looseness.of the,parts: whenin  n:index. ai«fo.:mouhtin 
position, iffg, sséiy- thêfé6fi 
Another object is fo proide aindex-fixture collC«Adel,.arbor; 
in wch the aforesaid moabtë:.element: of the  ofsgia;Pioeë: 
fiid pWer deyice cmprises:areciproeàtia-: 4 hbùg ï d 
ira' engggemefit h: = geai segment on:. the  - . 
14  0ff: wHi= . pki sDo'ësdr  fBfg r/.-: 
ratchet: mechasm, sid, raëk  beini;the,fo, a ........ : - . ......... 
of, a auIrIF groovèd: rB whCeb r6tidlï: lê, and' a aeét': said PÏ 'sPbr mëe. 
diSitî6,:is ïmmatëril. __. I gsi I sUPpo.meber,.andratchet, wheel. 
u- bè gally ëainedon saidspdleas-by:mea  
Other objects and advantages wfll beco:a.p« ...... 
T6: te/- aec6pliSën 6ç-:: foëg6îhg:: nU.S  said «pgwl support: member 



stitute a driven member whereas satd pawl sup- 
port member operates as a driving member. 
Said pawl support member 15 comprises a gear 
segment 18 concentric with the axis of rotation 
of said member and a radially projecting lug 9 
to which a driving pawl 20 is pivotally mounted 
through the intermediary of a pawl bolt 2! 
threaded into said lug and provided with a snap 
ring 22 retaining said pawl on said bolt. The 
end 23 of said pawl is adapted tobe engaged in 
one of the interdental spaces or notches 24 in 
the periphery of said ratchet wheel 5 and is so 
formed as to permit relative rotation of satd 
ratchet wheel and pawl support member in one 
direction only. A torsion spring 25 around the 
bolt 2! having its axially directed ends fltting 
in holes in said pawl and lug is operative to 
rotate the pawl to a position with the end there- 
of disposed in an interdental space 24. 
Bolted or otherwise attached to said pawl sup- 
port member l is an arcuate cam plate 25 pro- 
vided.with a cam surface 27 engageable with the 
inner end 28 of a locking plunger or lock member 
29 which is radially reciprocably mounted on said 
housing. Said locking plunge» 29 is reciprocable 
in a bore formed in the radial bosses 30 and 3! 
on said housing and is held against rotation 
about ifs own axis as by means of a set screw 32 
having the point thereof slidably fltting in a 
longitudinally extending slot or groove 33 formed 
in said plunger. aid plunger is urged radially 
inward by means of the compression spring 34 
interposed between said plunger and a cap 35 
closing the outer end of the boss 3. As shown, 
the irmer end of said plungm  20 is slightly tapered 
on ifs opposite sides, riz. of wedge shape of in- 
cluded angle of 6 °, for example, and the end sur- 
face 38 thereof is also at an angle relative to the 
axis of the plunger to facilitate entry of said 
plunger end in the interdental spaces or notches 
24 between the teeth of ratchet wheel 8. The 
teeth of said ratehet wheel are shaped similar 
to the end of the plunger so as to be comple- 
mentary therewith and to wedgedly receive the 
wedge shaped end of said plunger. As shown, 
the cam surface 27 of said cam plate 28 is such 
that the plunger end surface 35 is free there- 
from when the plunger is in locking engagement 
with said ratchet wheel. 
As shown, rotation of the pawl support ruera- 
ber 5 in a counterclockwise direction as viewed 
in Fig. 1 will effect engagement of the cam sur- 
face 27 of cam plate 25 with the inner end 28 of 
said .plunger 29 fo thereby force said plunger 
radially outward relative to the ratchet wheel 
and thus disengage the plunger from the respec- 
tive interdental space 24 in said wheel. 
.In order to hold ratchet wheel 15 against ro- 
tation during such counterclockwise rotation of 
pawl support member  there is provided a 
spring actuated holding pawl 37 pivotally sup- 
ported on a boss 38 raised from the bottom of 
recess 2 in said housing |. Said last-named 
pawl 37 is identical to pawl 2! and arranged as 
shown to permit clockwise rotation of said ratchet 
wheel 5 through said flrst pawl 2! and support 
member 5. In the case of pawl 37 the bolt 2! 
on which the pawl is pivoted is threaded into a 
plate 35, said plate being secured to boss 38 as 
by screws 40 passing through elongated holes in 
said plate and threaded into boss 38. By so ad- 
justably carrying pawl 37 it can be accurate]y po- 
sitioned with reference to pawl 2! and to the 
interdental spaces 24 in ratchet wheel 
The lug 19 of said pawl support member $§ 
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4 
is engageable with a stop pin 4! in said housing 
! to limit the extent of counterclockwise move- 
ment of said pawl support member 5, said stop 
pin being insertable in any one of a plurality of 
5 openings 42 whereby the indexing movement may 
constitute, in the form of the invention illus- 
trated, the angle between 2, 3, 4, and 5 teeth of 
the ratchet wheel. 
Oscillation oï said pawl support member 5 in 
10 opposite directions is effected by reciprocation oï 
the movab]e element 43 of a fluid power device, 
said fluid power device as herein illustrated com- 
prising coaxial cylinders 44 and 49 fo»med in 
housing ! of different diameters and a movable 
15 element 3 in the nature oï pistons 48 and 47 re- 
spectively reciprocable in said cylinders and haw 
ing a common piston rod 48 therebetween formed 
with annular grooves 49 of shape for engagement 
with the teeth oï gear segment 8 of said pawl 
20 support member 5. Obviously with an arrange- 
ment as shown the rotary or lateral disposition 
of said piston rod 48 and pistons 48 and 47 does 
hot effect any misa]ignment between the grooves 
49 and the teeth oï the gear segment 8 as would 
25 be the case if a common gear rack were substi- 
tuted for the annu]ar]y grooved rod 48. If wfll 
be evident that in lieu of a piston rod provided 
with armular grooves 4 the saine may be pro- 
vided with a worm of shape for engagement with 
30 helical teeth of a gear segment, such latter ar- 
rangement being desirable in some instances as 
where it may be necessary to change the rela- 
tionship of the red 8 relative to the support 
member ! . 
35 'From Fig. 1 it can be seen that admission oï 
fluid under pressure through the port 50 of the 
head 5! of cylinder 4 wfll cause piston rod  to 
shift toward the right and thereby rotate pawl 
support member l in a counterclockwise direc- 
40 tion until lug 9 engages stop pin 4. Such 
counterclockwise rotation of the pawl support 
member 5 causes slmilar rotation of cure 28 and 
consequent withdrawal of the locking plunger 29 
from between the teeth oï ratchet wheel ! 8. Dur- 
45 ing such counterclockwise movement of the pawl 
support member l, pawl 2! thereon passes over 
the teeth of the ratchet wheel and the other pawl 
37 holds said ratehet wheel against counterclock- 
wise rotation with said support member. 
5O Now, when fluid under pressure is admitted into 
cylinder 45 through the port 92 in cylinder head 
53 the resulting leïthand movement of piston rod 
8 effects clockwise rotation of pawl support ruera- 
ber 15 and corresponding clockwise rotation of 
55 ratchet wheel 8 through the driving engagement 
of pawl 2! with said wheel and the passing over 
of pawl 37 over the teeth of the ratchet wheel. 
During such rotation oï pawl support member 15 
the cam surface 27 of cam plate 25 permits com- 
60 pression spring 34 to urge locking plunger 29 
into wedging and locking engagement in the par- 
ticular interdental space 24 of the ratchet wheel 
then opposite the inner end 28 oï said plunger. 
Thus, such clockwise rotation of ratchet wheel 5 
65 coresponlingly rotates spindle 8 and the tool 
or workpiece supporting member adapted to be 
connected thereto. The parts of the flxture are 
locked flrmly in such indexed position until fluid 
under pressure is again admitted to actuate the 
7O piston rod 8 toward the right as previously 
explained. 
With respect to Fig. 3, when ai» or like com- 
pressible fluid is employed for actuating said fluid 
power device if is preferred that an air flow con- 
75. trol valve. .4 be inclu.de d in the piping system to 



eause-t-he,pisn, rod $. to more with. . desied 
slowness . a:, lefthand d,ieetion.:  minimize 
sho - on- the,end 2g o, locki,ng.»plnger $ and 
 rm-  elatie apid- movem.en o the pis- 
ten o:i-a righthand dïreetion. In g.. 3 the 
arw $ denotes-the diectïon o:flew o  Pressée. 
utd: fom, cem.pesso» and the humerai de 
netes a thee way- selecto valve for seleeiVel 
cennect  cytinder  to the pressée port  1 
or,t: the xhst  m't- ï 
 fiow cntro, valve   as, herein- illtrte 
cfimr a. need vle 9 nd a check valve 
6cçnnected« alll wreby whm- ve 
@Çi:n/the sion show-n; re.e flfl can 
on' flowroughthe/restri-cted. ssagay of 
ne!.e valve-  o- cyMnder- hus- èffec-g 
sbi-ftin of: rod , toardthe-,Ief wib the deE 
sire-slowness;, such Iefthand movement, being 
Pqssb]-e  bFresn f the larger diameer of 
cMnder:  as. comared th cyMnder  to 
whh: laer cFlindr the. pressure Mne 61 is, 
cqn.antlF:çoueced.- On the other hand, when 
vale. 6. is actuted to connected cyIder  
 exhau,, the,.fld acting, on pisn 6 urges. 
rod 48. toward the right, such righthand more, 
m¢. çf said r, od being, at. desired rap.iditF in 
viçw, o. the. relaively free ea of fl.d from 
cylndr . thr0ug, both, the, check alve 60 
a, eedre,.ale 9. 
oeer,. when hFdtaulic off or ke Mquid is 
empload, a-, te motivting fluid for the fld 
pow.er de,ce: tbe, pipg diagram should be 
m0dd::as«illutrated.i.n g, 4. With a liquid 
pessure medium,, it bas been found that the 
flOW, cçntroi valve- can be dispensed with and 
a foup-way, valve 6R, can be substituted for the 
valye6 for recting fld under pressée from 
pp "P to onecylinder and. discharging the 
flud from tha other cylinder, into reseoir- 
"RE'. 
Fo cpnenience -, rigidly mounting the index. 
e,. thç hosing  thereof is formed with 
ears or lg, 6$:and. with- a; base portion 6. 
0, tbç fo¢oing description of the con- 
struction and operation of an illustrative em- 
boment of this invention it wfll be apparent 
tç,those skflled in the a to derise various 
schemes for operatg the values  and 6R by 
means of cs. or the. like, in timed relation to 
the movements of the sde or the equivalent 
of a marine ol. In essence, the successive 
orains,invol,ed in the sloting of collets for 
exampla are: 
,(1").: nd.. collet, a. part revotution about: itsï 
central . is;. 
(2): Engage-,cutter and coet and shift relar- 
tively in axial direction to form a slot in said 
coet from one end toward the other end; 
(3) Disengage collet and cutter; 
(4) Index collet  next position; 
(5) Engage collet and cutter and shift rela- 
tively in opposi aal OErection to form another 
slot; and 
(6) Disengage collet and cutter. 
Such operations are repeated til the desired 
number of slots are formed in the collet. In- 
asmuch as the present invention is only con- 
cerned with an indexing mechanism no speciflc 
controls have been OEsclosed for effecting other 
relative movements between a workpiece and 
ol. 
rtheore, insofar as the primary feates 
of is invention are concerned the rahet 
mechanism may be varioly mofled including 
for example the provision of an Internally 

toothed ratehet: wheel w%h coopemtng, 
and Iocki.ng memberand a-camtr.ack fo acta 
in he, 1ockg member, in both directions 
lieu of the cam,plat,6 and spin: 4. 
5 In .any-even there is herein d.isclosd 
form of index flxture:ot a most elementat. 
structien, but yet- eientl, operting. .. 
curaly-ine, an6 to, immovablFhol any.in- 
dexedposition. lso, the fld. pressure oera. 
10 ing mea is sucb tha-t-t-he«IocMng.uf the drin 
member in - an. dexe,d positiUn doe  nt  entfl 
the app]ication o due f0rces on « the -. 
member. 
Ohermods 0 applng çh princleof tha 
15 invention mF b empld cnge b«ing m 
a regr ' the detiÏ dscribed» prodè . t 
fetures stat  n.F of he foliOwing clim 
or theï.equilt, of sch, be f emp!o.d: 
We therefore partfcularlF çoint out and  d.- 
20 tinctly claim as 0ur invention: 
1. In anindex flxture, the comination with a. 
ratchet mechanism comprising a driven mem- 
ber, and a driving member movable in opposite 
 rections having, a on-way diving conntion 
2 with saïd ien. member, of a housing,,, said. 
driven nember compr.ising a sinb roatabl. 
in said hosing and a rachet. heel nonrottab- 
1F fixe on. sid spindle said iing mem 
comprising a paul:, support membr roabl 
30 mouned n sai sindle adjacent, said wheL 
and a iv]ng pawl on said paw1 sup,ort, member 
 engagebl in the intedental spaces in, said 
wheel whn. said pawl support membe la rotatcd 
. in thé. direction of sUCh newaF drin COn, 35 nection, a .posiielF holing p.al in said ho 
ing oeratie to, hold said. wheet aginst rotation 
in a direction oposite to. such one-waF riving 
connection, a lock.ing plungr  in said holding. 
movab]e inte and out. of locking engagement 
40  with ssid wheel and, a cam. n said awl sup.- 
port mber oerative to OEsenage said loc 
in iunger. fom said  wheel upon rotation 
said pawl sUpp¢t member and drivlng: pawl, 
then in a. diection oçposite fo itsone-waF 
45 divin  onnection - with sai wheel and spindle« 
. In an.index fixture h  cobination th.a. 
rancher: mechanism compising a. driven: mem-. 
be, ad: a .drivin mmbr  mo.able, in opsite: 
directions: havin, a oneway, driving, connection: 
50 with .said den, member, of  housing, said 
driven  membe comprising a spindle rotatablein: 
said hoing.and a ratchewheL.nonratbl. 
flxed on said spind]e, said driving membe 
pring a pawt support member roatably 
55. mound.,on saidspindl adjacensid,whel   
a ,driving awl o.n  said pawl-suppor.t»membe: en 
gageable in the interdenl spaces in said wheel 
when said pawl suppor member is rotated in 
the direction of such one-way dring coec- 
60 tion, a positivelF holding pawl in said hog 
operative to hold said wheel against rotation in 
a OErection opposite  such one-w,ay driving con- 
nection, a locking plunger in said housing mov- 
able into and out of ]ocking engagement with 
65 said wheel, and a cam on said pawl support ruera- 
ber operative  eect engagement of sald lk- 
ing plunger with said wheel upon predetermined 
rotation of said wheel and spindle by said pawl 
suçport member and dg pawl. 
70 3. In an dex ure, the combination with 
a rchet mechanism comprising a driven mem- 
ber, and a driving member movable in opsite 
 rections having a one-way dg coection 
with said driven member, of a hog said 
5 driven member comprising a sPdle rooEtabl¢ 
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in said houslng and a ratchet wheel non-rotatably 
fixed on said spindle, said driving member com- 
priing a pawl support member rotatably 
mouned on said spindle adjacent said wheel, a,nd 
a driving pawl on said pawl support member 
engageable in the interdental spaces in said wheel 
when said pawl support member is rotated in the 
direction of such one-way driving connection, a 
positively holding pawl in said housing operative 
to hold said wheel against rotation in a direction 
opposite to such one-vay driving connecton, a 
locklng plunger in said housing movable inço and 
out of locking engagemenç with said wheel, and 
a cam on said pawl support member operative to 
disengage said locking plunger from said wheel 
upon rotation of said pawl support member and 
driving pawl thereon in a direction opposite to ifs 
one-way driving connection with said wheel and 
spindle, said locking plunger being provided with 
a locking wedge shaped end portion, and said 
wheel being provided with a complementary 
notch for receiving such end portion of said lock 
member. 
4. In an index fixture, the combination wih 
a ratchet mechanism comprising a driven ruera- 
ber, and a driving member movable in opposite 
directions having a one-way driving connection 
with said driven member, of a housing, said 
driven member comprising a spindle rotatable in 
said liousing and a ratchet wheel non-rotatably 
flxed on said spindle, said driving member com- 
.prising a pawl support member rotatably 
mounted on said spindle adjacent said wheel, and 
a driving pawl on said pawl support member 
engageable in the inçerdental spaces in said wheel 
when said pawl suppor member is rotated in the 
direction of such one-way driving connection, a 
positively holding pawl in said housing operative 
fo hold said wheel against rotation in a direc- 
tion opposite fo such one-way driving connec- 
ion, a locking plunger in said housing movable 
into and out of locking engagement with said 
wheel, a cam on said pawl support member opera- 
rive fo. disengage said locking ,plunger from said 
wheel upon rotation of said pawl support member 
al3d driving pawl thereon in a direction opposite 
to ifs oneway driving connection with said wheel 
and spindle, and means for rotating said pawl 
support member in opposite directions comprii- 
lng a gear segment on said pawl support ruera- 
ber, and a cylindrical rod reciprocably supported 
in said housing and provided wth a sertes of 
annulargrooves in mesh with the teeçh of said 
gear segmenç. 
5. In an index flxture, the combination of a 
housing, a ratchet mechanism in said housing 
comprising a driven member rotatably supported 
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by said housing, and a drivfng member rotaabe 
in opposie directions having a one-way driving 
connection with said driven member, and a lock 
member mounted in said housing for reclproca- 
 tion radially lnto and out of engagement with 
said driven member, a spring in said houslng 
constantly urging said lock member toward said 
driven member, and a cam on sald driving ruera- 
ber operative to engage said lock member and 
10 more .the saine radially out of engagement, with 
said driven member upon rotation of sald driving 
member in a direcçion opposie to içs one-way 
driving connection with sald driven member, said 
lock member belng provided wlth a locklng wedge 
15 shaped end portion, and said driven member be- 
ing provided with a complementary noch for 
receiving such end ,portion of said lock member. 
6. In an index flxture, the combination of a 
housing, a ratchet mechanism in said housing 
2o comprising a driven member rotatably supported 
by said housing, and a driving member rotatabl 
in opposite directions having a one-way driving 
connection with said driven member, and a lock 
member mounted in said housing for reciproca- 
tion radially into and out of engagement with 
25 said driven member, a spring in said housing 
constantly urging said lock member toward said 
driven member, and a cam on said driving room- 
ber operative te engage said lock member and 
more the saine radially out of engagement with 
30 said driven member upon rotation of said driving 
member in a direction opposite to ifs one-vay 
driving connection with said driven member, said 
lock member being provided with a locking wedge 
shaped end portion, and said driven member be- 
35 ing provided with a complementary notch for 
receiving such end portion of said lock member, 
said lock member being furher formed with an 
end portion of which one edge is radially inward 
of another edge, the innermost edge of such end 
4O portion flrst enterlng such notch in said driven 
member to facflitate positioning of said lock 
member in engagement with said drven m¢mber. 
MILTON L. BENJAMIN. 
FRANKLYN E. WINNEN. 
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